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PATHWAYINVOLVEDINTASTE
Thetonguecontainssmallbumpscalledpapillae,withinornearwhich
tastebuds
aresituated.Inthetongue’stastebuds,thetastereceptorsreceivesensory
inputvia
twoimportantmechanisms–depolarizationandneurotransmitterrelease.
Intakeof
saltyfoodsleadsmoresodium ionstoenterthereceptor,causingthesaid
mechanisms.
Thesameistruewithintakeofsourfoods(hydrogenions)andsweet
foods(sugar
molecules),bothofwhichresulttotheclosingofK+channelsupontheir
entry.
From theaxonsofthetastereceptors,thesensoryinformationis
transferredtothe
threetastepathwaysviathebranchesofcranialnervesVII,IXandX.The
chorda
tympaniofCNVII(facialnerve)carriesthetastesensoryinputfrom the
tongue’s
anteriortwo-thirds.Then,therestofthetastesensationsfrom thethroat,
palateand
posteriortonguearetransmittedbythebranchesofCNIX
(glossopharyngealnerve)
andCNX(vagusnerve).From thesecranialnerves,tastesensoryinput
travels
throughthenervefibersynapsestothesolitarytract,theventral
posteromedial
thalamicnuclei,andthethalamus.Inthesethreelocations,thereare
clustered
neuronswhichrespondtothesametaste(sweet,sour,saltyorbitter).The
thalamus
relaystheinformationtotheprimarygustatorycortexlocatedinthe
somatosensory
cortex.Theprimarygustatorycortextiswheretheperceptionofa
particulartasteis
processed.
Thesenseoftasteismediatedbytastereceptorcellswhicharebundledin
clusters
calledtastebuds.Tastereceptorcellssampleoralconcentrationsofa
largenumberof



smallmoleculesandreportasensationoftastetocentersinthebrainstem.
Inmostanimals,includinghumans,tastebudsaremostprevalentonsmall
pegsof
epithelium onthetonguecalledpapillae.Thetastebudsthemselvesare
toosmallto
seewithoutamicroscope,butpapillaearereadilyobservedbyclose
inspectionofthe
tongue'ssurface.Tomakethem eveneasiertosee,putacoupleofdrops
ofbluefood
coloringonthetongueofalovedone,andyou'llseeabunchoflittlepale
bumps-
mostlyfungiform papillae-standoutonabluebackground.
Tastebudsarecomposedofgroupsofbetween50and150columnar
tastereceptor
cellsbundledtogetherlikeaclusterofbananas.Thetastereceptorcells
withinabud
arearrangedsuchthattheirtipsform asmalltastepore,andthroughthis
poreextend
microvillifrom thetastecells.Themicrovilliofthetastecellsbeartaste
receptors.
Interwovenamongthetastecellsinatastebudisanetworkofdendritesof
sensory
nervescalled"tastenerves".Whentastecellsarestimulatedbybindingof
chemicals
totheirreceptors,theydepolarizeandthisdepolarizationistransmittedto
thetaste
nervefibersresultinginanactionpotentialthatisultimatelytransmittedto
thebrain.
Oneinterestingaspectofthisnervetransmissionisthatitrapidlyadapts-
afterthe
initialstimulus,astrongdischargeisseeninthetastenervefibersbut
withinafew
seconds,thatresponsediminishestoasteady-statelevelofmuchlower
amplitude.
Oncetastesignalsaretransmittedtothebrain,severalefferentneural
pathwaysare
activatedthatareimportanttodigestivefunction.Forexample,tasting
foodis
followedrapidlybyincreasedsalivationandbylowlevelsecretoryactivity
inthe



stomach.
Amonghumans,thereissubstantialdifferenceintastesensitivity.Roughly
oneinfour
peopleisa"supertaster"thatisseveraltimesmoresensitivetobitterand
othertastes
thanthosethattastepoorly.Suchdifferencesareheritableandreflect
differencesin
thenumberoffungiform papillaeandhencetastebudsonthetongue.
Inadditiontosignaltransductionbytastereceptorcells,itisalsoclearthat
thesense
ofsmellprofoundlyaffectsthesensationoftaste.Thinkabouthowtastes
areblunted
andsometimesdifferentwhenyoursenseofsmellisdisruptedduetoa
cold.
TasteSensations
Thesenseoftasteisequivalenttoexcitationoftastereceptors,and
receptorsfora
largenumberofspecificchemicalshavebeenidentifiedthatcontributeto
the
receptionoftaste.Despitethiscomplexity,fivetypesoftastesare
commonly
recognizedbyhumans:
Sweet-usuallyindicatesenergyrichnutrients
Umami-thetasteofaminoacids(e.g.meatbrothoragedcheese)
Salty-allowsmodulatingdietforelectrolytebalance
Sour-typicallythetasteofacids
Bitter-allowssensingofdiversenaturaltoxins
Noneofthesetastesareelicitedbyasinglechemical.Also,thereare
thresholdsfor
detectionoftastethatdifferamongchemicalsthattastethesame.For
example,
sucrose,1-propyl-2amino-4-nitrobenzeneandlactosealltastesweetto
humans,but
thesweettasteiselicitedbythesechemicalsatconcentrationsofroughly
10mM,2
uM and30mM respectively-arangeofpotencyofroughly15,000-fold.
Substances
sensedasbittertypicallyhaveverylowthresholds.
Itshouldbenotedthatthesetastesarebasedonhumansensationsand
some



comparativephysiologistscautionthateachanimalprobablylivesinits
own"taste
world".Foranimals,itmaybemoreappropriatetodiscusstastesasbeing
pleasant,
unpleasantorindifferent.Additionally,therearesomecleardifferences
among
animalsinwhattheycantaste.Cats,forexample,donotrespondto
sweetsduetoa
deletioninthegenethatencodesoneofthesweetreceptors.
Perceptionoftastealsoappearstobeinfluencedbythermalstimulationof
thetongue.
Insomepeople,warmingthefrontofthetongueproducesaclearsweet
sensation,
whilecoolingleadstoasaltyorsoursensation.
TasteReceptors
Averylargenumberofmoleculeselicittastesensationsthrougharather
small
numberoftastereceptors.Furthermore,itappearsthatindividualtaste
receptorcells
bearreceptorsforonetypeoftaste.Inotherwords,withinatastebud,
sometaste
receptorcellssensesweet,whileothershavereceptorsforbitter,sour,
saltyand
umamitastes.Muchofthisunderstandingoftastereceptorshasderived
from
behavioralstudieswithmiceengineeredtolackoneormoretaste
receptors.
Thepleasanttastes(sweetandumami)aremediatedbyafamilyofthree
T1R
receptorsthatassembleinpairs.Diversemoleculesthatleadtoa
sensationofsweet
bindtoareceptorformedfrom T1R2andT1R3subunits.Catshavea
deletioninthe
geneforT1R2,explainingtheirnon-responsivenesstosweettastes.Also,
mice
engineeredtoexpressthehumanT1R2proteinhaveahuman-likeresponse
to
differentsweettastes.ThereceptorformedasacomplexofT1R1and
T1R3binds
L-glutamateandL-aminoacids,resultingtheumamitaste.



Thebittertasteresultsfrom bindingofdiversemoleculestoafamilyof
about30T2R
receptors.SourtastingitselfinvolvesactivationofatypeofTRP(transient
receptor
potential)channel.Surprisingly,themolecularmechanismsofsalttaste
receptionare
poorlycharacterizedrelativetotheothertastes.


